Functions of cardiac ion channels under normal and pathological conditions.
Using the patch clamp technique, normal and abnormal functions of cardiac ion channels were studied. The transient outward K+ current contributes to the early repolarization phase of the action potential as well as to the plateau height and total duration. The latter role is observed in at premature excitations due to slow recovery from inactivation of this current compared to that of the Ca2+ current. Early and delayed afterdepolarizations are produced by multiple components of ionic currents, especially in the former case. Transient inward current is mainly involved in the formation of delayed afterdepolarizations, but the activities can be produced by a different ionic mechanism in rare occasions. Barium-induced automaticity can be brought about by blocking and unblocking of the inward rectifier K+ channels. The ATP-sensitive K+ channels are assumed to play important roles in myocardial ischemia and related conditions. The channels are a target of the K+ channel openers and their functions are modulated by various intracellular factors. While the channel activity is strongly inhibited by intracellular ATP, ATP is necessary for the channel in an operative state. The former effect by ATP is produced by its ligand action, but the latter may be brought about by hydrolysis of MgATP, which may be regulated by the assembly and disassembly of the actin cytoskeleton.